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(54) SIGNAL TRANSFER CIRCUIT 

(57)Abstract: 

PURPOSE: To reduce the power consumption and the signal 
delay due to wiring of transfer between blocks in an LSI 
chip by reducing the number of wirings in the chip to one. 
CONSTITUTION: A transfer amplitude conversion circuit 10 
receives the output signal level of a driver circuit 2 set to 
the level of a supply voltage VCC or the ground level and 
converts it to the level or a virtual ground voltage VL or a 
virtual supply voltage VH to propagate it to a wiring WR1 in 
the chip. The middle point of sate connection between a 
PMOS transistor TR P101 and an NMOS TR N101 
constituting an input node up non or the circuit no is 
connected to an output node ND 21 of the circuit 2. The 
middle point of drain connection between the PMOS TR 
P101 and the NMOS TR N101 of an output node ND 102 of 
the circuit 10 is connected to the wiring WR1. Voltages VH 
and VL are so set that the difference between them is 
smaller than the difference between the voltage Vcc and 
the GND potential. The transfer amplitude is converted into 
smaller one by the circuit 10 to reduce the power 
consumption. 
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cg^ifp (Cs=cj+Cw + c g ) tfcD, ff-fHs 

5i&»#*5. (Cs -V cc 2 • f} T« 

[0 0 0 7] :OSfC s (D3i*tt y 
9 WKKIWR (7>»* C w lc * 5 Sr<£«1- 3 

14, «ffi*rTtfft**«*/hS< LTiia-f *itf J: < , 

ff*^H*#**SftT^S. 
[0 0 0 8] 01114, SRAMB»9T»fflSilT^ 
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K5>f^EIK4 ^y^rtBBiRWR 1, WR 2 
i: «*G N D i: © IH t «K S *ifc ft#m«Sffi nmo 
S h7^^N4 l£>J;tfN4 2\C£ D*J*SixT^ 

[0 0 0 9] US'— /<EI*5tt, PMOSh7^# 
P51-P54, NMOSh?V^#N5 1, N5 
2, *5<fctM I V5 lK«fc 9#J$£ixT^5o 

PMOS h7^?P 51-P 54^y^BliRi 

N5 1, N 5 2^y~*tt«ifi£*lT^5. PMOSh 
7^^P51iP52, PMOSh7^#P5 
3^P54, NMOS h?^#N5 1, N 5 2 <Dtf 
— hH±^ft*t$nri\5. PMOS h7^^^P 5 

*>5 / - knd 5 i tfGHiwR i <&-«fc»ttSftr^ 

6o PMOS h7^^^P54^)K^^y|l^H: 
tttt^il. r*lb©*tt**-efcay- KND5 2*B 
SWR 2£>— ttfc*flfe£*lTV5. NMOSh7^ 

MBPMOS h?^^P5 20KKy|:««li 
Jh/tVS. £fc, NMOSh7y^^N5 2J3j:t;P 
MOS h^v^P 5 30F>^>^±W^ 
ix, iilbCftfllWfcS/- KND5 3#^f 
^ I v 5 l ©AAfcftlftSixT^S. 
[0 0 1 0] Z0>£ 3fc*j*fc43lrvt\ K?-f'<0»4 
C0NMOS h7V^^N4 1, N4 20y-hlC^L 

iWR 1 , WR 2 fcff ( I 0 + i s ) , (10- 

i s) #«;fc*a*#S#ftSSiT,3. tit, ff#m 

( I 0 + i s ) , ( I 0 - i s ) frffitlS t , t^>-'< 
0*5Oy~ KND 5 10«ttttT#9 , y — KND 5 
2<7>@&I4±#5 0 PMOSf>7>^ 
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P52, P 5 3t5iVNMOS b 7^^^N 5 1, N 

7^T*ifI£ftfcff^aV- KND 5 3*>fc-f W<- 

* I V 5 1 fcfflAShS. 

[0011] 012 14, GTL (Gunning Tranceiver Lo 
gic) < /h*««»EI»o«««*riSi-ia*BBT* 
So ll2l:^T, 614 K7^IhJ*> 7ttl/S/-^ 
HK< WR ltt^y^rtEai*r*ft**i«LT^*. K 
7-f'<EIK6l4, ^ yT^SS^WR 1 i«iGND^<7) 
Pflfc«5<a*ixfcfS#«»EWSfflNMOS F5V^^N 

6 lfcj; D«J*3tU NMO h "7 ^N6 1 <D^f— 

[0 0 12] l^—/* El* 7 14, PMOS h7^^^ 
P71-P73, NMOS h7^^^N 7 1, N7 
2, 5 0*^A©Sa*f R 7 1 , jSJ:tf>f W<-^ I 
V 7 l\z£ 9Mfk$tlT^Z> 0 PMOSF7y^^P 

7 1 <Dy-x\immM&vcc<n&&7'< ^t. kwv 

ttPMOS h7^^P72, P 7 3<&y— *{C&<a 
^ £*lT^£ 0 PMOS h7^^P7 2, P7 3<£>K 
y Bt^tlNMO S h 7 V^^N 7 1 , N7 2 
<D KW VfcBHftSi'U NMOS h7^i?N7 1, 
N7 2©y^BS»StlW5 ft -t Lt\ NMOS h 
7^?N7 l*5<fctfN 7 214^- h|BI±3»«IK* 
tl, NMOS h7^^N7 2<7>Kl<"f ^14^— 
Sft^ftt^S. tit, PMOSh7^^P7 1 
S3 J: VP 7 2<z>y- h#EiWR lo-tffc*ttS*L, 

CtL^O^^^/^14 5 0t-AOgtt^R 7 1 ^r^U 

j<? [ooi3] ^(/>«t 5tt«^tcas^Ttt, ^tsry^* 
a p mo s h7^^p 7 3oy- h\a*v y 

TlsyxM&Vief (tztZttO. 8V) «*«ft*jkT 
K9^^IhIB6<Z)NMOS h7>^^N6 1 CO 
ht*f LT7^ff^D##y&£*V W^Sffifflt 

r i j Tflr#««Ea*j*ftfc»-frfctty- knd 7 10® 

40 4V, n-U^/ur-ft^^^^^l^^^ 

141. 2Vt45o rftfCfctK PMOSh7^^ 
P72, P 7 3 ft itfNMO S h 7 ^ N 7 1 , N 

7 2A»&fca*U'y h ^ 7-m»KJ: 0«^:$n^>^t& 
7^"e*Hi*iXfcft#*^- KND 7 2^^VA- 

* I V7 l l:ffl*JnSo 

[0 0 14] 01314, K?-f/<H*«^«««flE*r3 
v|ftJ:(;i v»o 2 jRKt^tf «:/hSfEfi%BK^)ff 
* ^!)Sr^-t-0*0"t**>5o #0*1401 OomiSili 
«9> m2imff^3 V#*3j;tfl V*<0 2#*Elc£lj\ ft 
50 flrJUBtatHtav^afHu^trirSiJfcU, <B» 
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s#{ccd^i v^©i;iiffi5rfflpfcPMOS hyypx 
^ps lfcitwivio s b7yvx?N8 i wy- K 
h* ym±%&ffiisrtez cmo s << ys<-?m/<y 

7 7 8\z£*) IV k&i&l"<MzWtfeLXm&L, Vis 
-^081 3 -C 3 V trffKSf 5 J: 5 f- 1 fcE SST-fc 5. 
[0 0 15] 

1%®&M$:L£ b k-tzt%m} eii l^Hssii, mm 
h*), lsi <D*mmitKW 5 f - » ymzm&oti** 
14* y vim tc *> s d t *> e> d c w ic t«sm* ©tt* *m 

[0016] lU^lC, 01 2<7>[HlSg-Ci3, X-^iCio 

r * s ra * i4 * k *> s r t A>b m » 

[0017] 013 ©HBST-HU <Si£ U"</U# 1 

v»£#ti'^->'<iai& 3 * 

fc« NMO S h 7 Vi?*^N 3 1 ©y- h«ffi:JM£< . 
[0 0 18] *%Wl*. t>>frZ&Vl\z.&%.Xti£Mti ) 

[0 0 19] 

[««**»+ Sfc»©¥«] ±iasw^iftS;-r5fc 

« era i ©m^mte* fcttm 2 oflMRmffio i^a^k 
KSL-ra^i-s F9-f/<ia*fc, ±iBK9-r^iai»» 
waft i/-</hcjs cti 3 ©m^sffit fctt* 

asst. *i 2 ©«*«ffiwfca:7!i 

ft 2 ©SMSfiSfciift i ©mjsm&© i^^kr* t 
rta*-r 7r ®&t 5 w-^mtot *m 
±Eft 3 ©m««ttfcfu©«»^ 

[0 0 2 0] £fc, *38W0>{t-l§-£i£liltttt, ±ESffi 
&T@ISi4MOS h 7 yi?7s9<l>V— xy* n Ptcfc t) 
fl*J$£*l, ±I5US/-^0SS©^^7r HIS&J4, PMO 
S h7>^^^^J;tJ«NMOS h 7yi/xf%n,E.&T 

tg ss t ft 2 nmmmtiL * & i4ft i ©aise £ © n t ot 

^JfcSM«LfcCMOSIl»fcJ;9*rit3il'i. ±Eft3© 
ttffiltttttt, fcfcftl ©«»«&:&» 6>±|B«E& 

TI3SSOMOS h 7^i>*c*<DL£vMS*3«fcrj«±ta/<s/ 
7rSSS©PMOS h T^i^^OL-tVMfift&gL?! 
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[00 2 1 ] *fc, *J89J0fM-«»&l3Kf*. _hKft4 

©m^mte i4 ±i3ft 2 © miimtt £ *? us < r * <* ti 3 . 

[0 0 2 2] £fc. *^^©ft#C«IsJSSl4, t^Jy 

^i, *i*fctt«2<o«ai*ffit*tt$*v, ±te®jE 

^7@S8©MOS h7^^itttO§U^MOS h 

7^i>^^©y-^7*Pi7^^rt, 4>&< ttftis 

y^w^ir^^n, y-^^fti*fc{4ft2©miss 
fcT®&tmjfcztntMos b7yvxfom&kmir 

ft»t*litlli^bft5*3«)tl![ttt»4S»i:. 

MOS h7y^^©y-^7*n??rtl, i^?t< t. 
tSSMOS h5y*?x?<DL£^m-te£Xfi±.U'<-y7 
rS*»±E«flEI*TEKi*«$nfcMOS h7V^> 
^^©^ttt^L^MO S h7>"^^©U#^fit(0-g- 

IsIiSSt^^nfcMOS h7Vi?^;?©fiittt^L^M 

-rzmffimbt>>bt£zm4<D%,mm®.%!}i\M&bt:G-r 

[0 0 2 3] 

EllStJ: O^w^/HiJtSCTftl o*SI«tt*fcl4ft 

« ffi*fci4ft4 os^mftou-</Kc^m$nris«S2^ 

®ffiift4©Sa5mffit©S;te^i4, ftloSESffii 
ft2o*jR*ffito*tt:*J:5/hS<R«Slx, ^Jgffi 

ffi*S iVft 2 ©SE^fi*fcl4ft 1 ©S^SftO 1/^ 

[0 0 2 4 ] Sfc, *%mizi.i\\t, mffKTlH]S8l4M 
5<? OS h7y^^©V-^7ta ^ICJ; > 
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/-stately 7 7 HJS&I4, PMOS^y^^te 
it/NMOS h?v^;**fc«ffi|ftT[3l*£*2©tMJ[ 
* fc 14 » 1 ^m»«ffi i: (Z> M £ at JiJ CSSLfeCM 

t>jsi«)««[iitt*»b«ffii»Tiatt^Mos 

^oi^^IMSl^l^fcSfi&iCK^, M4 

^m^steii, 4>ft< i t>mjE^T[°]^^Mos h7v 

7 * co L£ ^ffl*>£tt«tt6JlTfcR£ * ix5 - t 
[0 0 2 5 ] #3SWcJ:ft«, JS3£<JlU<m4<7> 

-*7*n 7£Rij\ £>lfcS-3^TS»i: *S«flE*r 
[0 0 2 6] 

«sr«-ria»Bn?*>or, t**w*^B9 tin-*** 

*£ttE-ft**fcoT*t\ 2 14 k?>c/ 

OSS, 3ABl/^/<B», 1 0ttteii9Bfl**lsIiS, 
Vcctt*«Sff (fctx.fi 3. 3 V) , V H !4^-f--V 
A-SSimjE (fctilil. 5V) , v L tt/*-^*^* 
(fctxJio. 5V) ^m^ir^^o 

[0 0 2 7] l/^/<@B3 AI4, PMOSF7V^ 
^P31-P3 3^5J:t;NMOS h7^^^N3 1- 

SffiVcc^^^^ ftttGNDl^/MdXlfc+So PMO 
S h7y^^P 3 1 t NMO S h7^^^N3 It 

^^iAM^^^r^J^ PMOSh7^ 

^^P3 3iNMOS h7^^^N3 3 ^ O^— h£ 
[0 0 2 8] AM^y7rt*15!tt2 PMOS f^7> 

^^P3 i<7>y-^i:a»affivcc^>#fjf&7^^i^ 

*7*v 7a{C«fiKStlfcfiBEftTIslS&fc LTCDNMO 
S h7^**N 3 2*itWfc*ltt4*UT^a. Aftltt 
[CI4, NMOS F7V^^N3 2^y-^BPMOS 

h7 y^^p 3 i(7)y-^{c^4tu, KK^ty 

v cc -gnd>v h 

[0 0 3 3] ^-f-^^SiRffijEVH *5j;tf/< 

-^+/u«*«ffiV L 14, «(7)B8«*»JS-r<5ffitRS 
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nrt^o :ma 9 , pmos h^v^^p 3 no 

y-*«|tf>/- KND S I (7>mftl4, (Vcc-VthNB) 

fc««fSixSo ^rT% V th NBl4NMOS h 

N 3 2 <&£«/<>f 7 £ 5 L£ ^ffl 

[ 0 0 2 9 ] ifc, AM/^7rOA*y-FND3 
l£*j£1-SPMOS h7V^^P 3 lfect^NMO 

miWwR io-*fc*H4*ir^5. tit, A^IS: 

/<?. /^7T<7)ffl*/'-KND3 2^ilSt6PMOS h7 
y^^P 3 l££U<NMOS h7^^N3 lOK 
U^yp±(ft^^,6l4NMOS h5V^^N3 44r 
^ltffl*S^S'7r^AA^ KND 3 3 £*gj#-r£ 
PMOS h7^^^P 3 3^i:VNMOS ^7^^ 

^N3 3<z>y- hn±©»tt*^nc*tt4nr^«. n 

MOS F7^^N 3 4£>y- htt«iRSffiVcc0># 

ft9Yvfc««*nr^s. *fc, nmos^7^ 

^N3 4&£0V~KND3 3^)»^ND3 5 fc« 

^ twpmos h?y^^ p 3 2*»ttsnTi>5o p 
mos h7^^^P 3 2 coy- V\*mi)WL'<iy7T<r> 
WhJ- KND 3 4«t6PMOS h7^^^P 
3 3^J:t^NMOS h7^^N3 3(7) KW^± 

[0 0 3 0 ] e«»i^^®^l 0 14, /<-^-Y^«jR 

7 -< y t <7>BU-*tt* ilfcCMO S ZMffc-t 

Spmos h^v^^P i o i teitfNMO s hyiy 
^^Nioiiat)*fi)i;*nTfe5, ttjR«ffiv C c^ 

[0 0 3 1 ] tn&&ffKftl§IRl 1 
0 lWt6PMOS h7^^P lOlfc^t/N 

mos h7^^N ioi oy— H^OSfjR^tt 
K7 / f^iS2 (Dttit) y — knd 2 i tssttsnn^ 
£ e *fc, e»«iB«»ia»i ooa*y-KNDi o 

2^«it5PMOS h7V^^P 10 1 $5 X (/NM 
^ OS h7V^?Nl 0 1 (7) Kl^ v[^±^^*/riU4 

[0 0 3 2 ] C£&ffS%l§IKl OfctH^SftS^-^ 
*/MKB«ffiV H fcit/^-fl'^iSffv L {4, « 

»*flEVcc*3it?«E»GND (0V) C»IT, 

-v L - (i) 

5C? 



Vh >Vcc-V t hNB 
V L <V thN 

C^T*, VthNBi*^--^®^ AWPMO S Yy^sV 

i/Mtt@EE, V t hP IJ^^@K3A^PMOS Yy s s 
P 3 1 <Z)L£^fil®;E, VthN ttt^f ~'<E)B&3 
AOPMOS h7V^^P 3 10L^«ff (fct 

*.«o. 7v) **ii*ft*LT^a. #Sffi#<jr-i4, 
m^mffiV C cl4 3. 3VfcR5£S*l, ^-f-+^«sa« 
flEV H ttfcfc*.«l. 5VKKJE**l, 

[oo3 4] zlt, m&nm®&®&i oizxzmm 

(Cw (v H -v L ) • v C c • f } 
mj)<o (v H -Vl ) /VcctxmW&MZftZo * 
ft, ff*£ff*'J*S< Lfc£fcfc#v\ »tt**a>«T 
3PH***l8*, K9-f/<H»2ttVcc*«>»aiB«'<? 

V L =V thN - (R 

v L < V th N 
±12 (3) *tW««>BWS3J«rt5ScD/<-^ 

nmos r7^^Ni o i oy— *tc#y&£*l5 6 
[0 0 3 7 ] 0 314, 0 2O/<-f L */HKJfittjEE36£lH! 

#E!8&I4, PMOS^y^^Pi l l-P l 
1 6, NMOS h7V^^Nl 1 1-N1 14, WcK 

^Rin-Rin, isi^t^ciii, 

CI 1 2tJ;0**Sftt^5. 

[0 0 3 8] PMOS h7^^P 111, P 1 1 2 
&J;U<p l l 4^y-^tt««ttffiVcc^tt»5-fvt 
KlftSlX, PMOS h y s si/Xf 1 1 3GDy-*l4j££i 
PSI^R 1 1 3&#LT**«ffiV C c^tlW&?<f 

1 1 40^- h[^±i4«igt^n, PMOSh7V^^ 

ii4©y-HJKi/>fyt»«$ft t 

^tttt**R 1 1 2 Srfr LTftJfiSftT^ 
C(7>«t 5t«jgi$iXfcPMOS h7>^^^P 1 1 
l^P 1 1 4l4«»W*fllj«U PMOSF7^^ 

P 1 1 1C0 KU'-O^bSSi* I 1 £>##&3&*fTfc>ft56 
[0 0 3 9] 4ft, PMOSh7>^^P115, P 
116, &<fct/NMOS h^V^^^N 112, Nil 
3Kct D*'<7>':/1 1 3W$ilT^5, PMOS 
h7y^#P 115, 11 6 coy — *l4PMOS h7 
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[0 0 3 5 ] 0 2 14, teiSSffi^miH]^ 1 0 CONMO S 

h7>^^Ni o i oy-^t/^ft^«»fiffv 

L fc«*i-6^-^ + A«*«ffi»&IBj»l 1 0*>-#J 
*^-f«J*0r*fe5c /<-f : + /i'«Jfi«ffi*£II!a&l l 

0 14, E 2 (C^fJ: 5 fc, NMOSF7^^Nll 
1 , ettSf^R Hi, NMOS h?y^#©- 

SEll 1 1, 3E««Ii 1 2, 

&£tf&*£A;b (-) (c^mffiVthN aHM&Sft, #R 

CA* ( + ) fc»a«jE#flW&S;h,, HJMNMOSh 

7^^ni i icd^- hfcsstt^nfc^r^ i 

1 3fc«fc 9*J#£jh/t^5o 4ft, NMOSh7^ 

m^iT, t^/y^^gfiA* (+) fcitwe 

[0 0 3 6] roUK-Ctt, 5£«itli «ffi^Rl 
^ l ltcjffiftS^lcJ: 9, (R 1 l l • 1 1 , fciitf 
o. 2V) •C3SS*i5ft«ffiW3l«#ft1"«r:4:i:*«i 

1 1 1 • 1 1 ) - (4) 

thN fc^lBKttft^BBfll^J* Dico. 

- (5) 

y^^pii2oFi/>fy|:giJn, NMOSh7 

y^?N112, N 1 1 3(£>y-*l4®jfe£*lT^ 
So tit, PMOS h?y^^P 1 1 SlSitfNM 
OS h7Vv>^^Nl 1 2<Z> K U-f l/m±&&$K$tl, 
PMOS h^y^^P l 1 6&J:U*NMOS Yyi/is 
**N 1 1 3<K> FU^y|BI±3»*tt*tl, 
I4NMOS h?^** 1 1 ltf>y- hfc*l*S*lT^ 
5 0 NMOS h?y^^ 1 1 2 0FK^IiNMOS 

h7V^^ l l 2*5j;tfNi l z<r>¥- 

r^So a^r^i i 3^g4EA* ( + ) **rit-r 

£PMOS h^y^^^P 1 1 5^y- h 14 PMOS h 
7^^P 111© V^^U^Stt^^R 111 

o-$ic»«s£*u jgst^^Ri i nzmw^r-Y'^y 
40 ^ciii«^ri^ fl ^/y^sgAA 
(-) S:««t8PMOS h7>^?P i i 6^y- 
h 14 pmos h^^^^^P i i 3(7) Ki/^yftitfy 

7fc«J*SiXfcNMOS h7y^^Nl 1 
4<D h **U NM 

OS h7^^^Nl 1 4oy-*l48SJft£ftT^5o 
4ft, PMOS h7V^#P l l 6<n#— hk&Mb 
<om\zttlfe&&&R to c i l 2#Sitt**iT 

[0 0 4 0] #EJg&^|4, PMOSh7^^Pll 

so 4 is j: vp 1 1 3{cj: h 5: 
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[C«fc 9 PMOS h7V^^Pl 1 3^ ^ttlfclS 
/h««*«L, PMO S ^5^^P 1 1 6£>y- h 
NMOS h7>^^Nl 1 4*>L#lMlt«flEfc 

10 0 4 1 ] 04 14, ei££ff£&lslKl 0(OPMOS 
h7^^p ioi (7>y-^{c/^-^-t^®^Sffv 

oi4, @4lc^-rJ:5^, y-*:7*npfcSi*Six<fc 

NMOSh5^#N121, PMOSh7y^^ 
PI 2 1, 12 2, Stt*Hl2 1, *t^Cl 
2 1, CI 2 2, J1S112 1, 12 2, fcit^Ste 

a* (-) i^ma (vcc-VthNB- I vthp I ) a*tw& 

PMOS h?^^ P 1 2 20^- H-*tt£ftfc;*- 

^ry^i 2 3ki t?*ja*nr^s e pmos 

b7 s Si?XPP 1 2 2 oy~*B«ja«ffVcc*>t*Jf&9 
>fyfc»K*ft, Kt^VBffitt^R 1 2 l^LT, 
^7^i2 3©#SfiA* ( + ) &£tf£a«l 

Vh = Vcc-VthNB- I 
Vh > Vcc-VthNB 

-ffcbfc, -hfB (2) *iW#©H«**9&5^f- 

■v^aKWEVH i^ja*nreaifi«3EiftiiBi o<z> 
pmos h7^^ P i o l^y-^CM^tiSo 
[0 0 4 41 B5B, B4 0/<-? L *^«**JE»£ll 
KoA#»ft«fi8«**-f0KH-e*>*. H5t«tJ: 
5lC #H]&B, PMOS h7>^^Pl 21-P1 
2 4, NMOS h7>^^Nl 21— Nl 27, 
^Rl 2 1-R 1 2 3, frXXfi**'^* CI 2 1, 
CI 2 2tC<fc!9«j#£*iT^5o #III»B* 03<7>Ih]& 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is between each block for example, in an LSI 

chip, and relates to the signal transfer circuit for transmitting a signal. 

[0002] 

[Description of the Prior Art] Generally, as shown in drawing 9 , the inside of LSI 
chip 1 is divided into two or more blocks BLKA and BLKB, --, BLKE, and it connects 
with the wiring WR in a chip between each block, respectively. And the signal 
transfer during each block is performed through the wiring WR in a chip. Sending 
out of a signal is performed by the driver circuit in the block which transmits a 
signal, and reception of a signal is performed by the receiver circuit in the block 
which receives a signal. 

[0003] Drawing 10 is the circuit diagram showing the example of composition of a 
signal transfer circuit which consists of a common driver circuit connected through 
the wiring WR1 in a chip, and a receiver circuit. In drawing 10 , in a driver circuit 
and 3, a receiver circuit and VCC show supply voltage and GND shows [ 2 ] 
grounding, respectively. The driver circuit 2 and the receiver circuit 3 of this signal 
transfer circuit are constituted by the CMOS inverter which comes to connect the 
drain and gain of the PMOS transistor P21, the NMOS transistor N21 and the PMOS 
transistor P31, and the NMOS transistor N31, respectively. 
[0004] In such composition, the level is reversed with a driver circuit 2, and the 
signal SO which should be sent out to wiring WR1 is spread from a node ND 21 to 
wiring WR1 on VCC level or grounding level. The signal spread to wiring WR1 is 
impressed to the gate of the PMOS transistor 31 of the receiver circuit 3, and the 
NMOS transistor N31, and is changed into the original signal level. 
[0005] By the way, it is in the inclination for the length of the wiring WR for the 
interblock transfer in a chip 1 to become long, with large-scale-izing of LSI in 
recent years, and increase of the power consumption and the wiring delay 
resulting from this has been a problem. 

[0006] The capacity Cs in the output node ND 21 of a driver circuit 2 needs to 
serve as total (Cs=Cj+Cw+Cg) of the drain capacity Cj of a driver circuit 2, the 
capacity Cw of Wiring WR, and the gate capacitance Cg of the receiver circuit 3, 
and it is necessary to consume the power which carries out the charge and 
discharge of the part for this capacity Cs for a signal transfer. Although power 
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consumption is expressed with {Cs-Vcc2 and f}, the capacity Cw of Wiring WR is 
becoming active among the total capacity Cs with detailed-izing of the design rule 
of LSI, and large chip-ization. 

[0007] In order to reduce the power consumption by the capacity Cw of the 
interblock wiring WR which shows a rate with this remarkable capacity Cs, as 
conventionally shown in drawing 11 - drawing 13 , some small-size width-of-face 
signal transfer circuits are proposed that what is necessary is to lower voltage, to 
make a signal amplitude small and just to transmit it. 

[0008] Drawing 11 is the circuit diagram showing the example of composition of 
the con ventional sma lf-sge^dth-oji-facj^j^^ circuit adopted in the 

^8AM_clrcuit_etc. In drawing 11 , in 4, a driver circuit and 5 show WR1 and a 
receiver circuit and WR2 show the wiring in a chip, respectively. The driver circuit 
4 is constitoted ^by'ffie'NMQS transistors N41 and N42 for signal current 
adjustment coTmected between the wiring WR1 and WR2 in a chip, and Grounding 
GND. Data signals D and D which take a complementary value in the gate of the 
NMO transistors N41 and N42 It is supplied. 

[0009] T[i e_receive r circuit 5 is constituted by the PMOS transistors P51-P54, the 
NMOS tra7isTsTorelV5r~aW the inverter IV51. The source of the PMOS 

transistors P51-P54 is connected to the supply line of supply voltage VCC, and the 
source of the NMOS transistors N51 and N52 is grounded. The gates of the PMOS 
transistors P51 and P52, the PMOS transistors P53 and P54, and the NMOS 
transistors N51 and N52 are connected. The drain of the PMOS transistor P51 is 
connected to the gate, and the node ND 51 which are these connection middle 
points is connected to the end of wiring WR1. The drain of the PMOS transistor P54 
is connected to the gate, and the node ND 52 which are these connection middle 
points is connected to the end of wiring WR2. The drain of the NMOS transistor 
N51 is connected to the gate, and these connection middle points are connected to 
the drain of the PMOS transistor P52. Moreover, connection ** of the drains of the 
NMOS transistor N52 and the PMOS transistor P53 is carried out, and the node ND 
53 which are these connection middle points is connected to the input of an 
inverter IV51. 

[0010] Data signals D and D which take a complementary value in such 
composition to the gate of the NMOS transistors N41 and N42 of a driver circuit 4 
It is supplied, and according to those supply voltage values, the signal current 
(10+is) and (10-is) flow to the wiring WR1 and WR2 in a chip as the data line, and 
the size is determined. And a signal transfer is started when the signal current 
flows. If the signal current (10+is) and (10-is) flow, the potential of the node ND 
51 of the receiver circuit 5 will fall, and the potential of a node ND 52 will go up. 
The signal amplified by the differential amplifier constituted by this by the current 
Miller circuit which consists of PMOS transistors P52 and P53 and NMOS transistors 
N51 and N52 is outputted to an inverter IV51 from a node ND 53. 
[0011] Drawing 12 is the circuit diagram showing the example of composition of a 
small-size width-of-face transfer circuit based on GTL (Gunning Tranceiver Logic). 
In drawing 12 , in 6, a driver circuit and 7 show the receiver circuit and WR1 
shows the wiring in a chip, respectively. A driver circuit 6 is constituted by the 
NMOS transistor N61 for signal current adjustment connected between the wiring 
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WR1 in a chip, and Grounding GND, and determines the size of the signal current 
according to data signal D supplied to the gate of the NMO transistor N61. 
[0012] The receiver circuit 7 is constituted by the PMOS transistors P71-P73, the 
NMOS transistors N71 and N72, the 50-ohm resistance element R71, and the 
inverter IV71. The source of the PMOS transistor P71 is connected to the supply 
line of supply voltage VCC, and the drain is connected to the source of the PMOS 
transistors P72 and P73. The drain of the PMOS transistors P72 and P73 is 
connected to the drain of the NMOS transistors N71 and N72, respectively, and the 
source of the NMOS transistors N71 and N72 is grounded. And as for the NMOS 
transistors N71 and N72, the gates are connected, and the drain of the NMOS 
transistor N72 is connected to the gate. And the gate of the PMOS transistors P71 
and P72 is connected to the end of wiring WR1, and these connection middle 
points are connected to the supply line of voltage 1.2V through the 50-ohm 
resistance element R71. 

[0013] In such composition, the reference voltage Vref (for example, 0.8V) is 
supplied to the gate of the PMOS transistor P73 which constitutes the differential 
amplifier, data signal D is supplied to the gate of the NMOS transistor N61 of a 
driver circuit 6, according to a supply voltage value, the signal current flows to the 
wiring WR1 in a chip as the data line, and the size is determined. And a signal 
transfer is started when the signal current flows. In the receiver circuit 7, when 
the signal current flows [ the signal transmitted, for example ] by high level "1", 
the voltage of a node ND 71 is set to 1.2V, when the signal current does not flow 
by 0.4V and the low level. The signal amplified by the differential amplifier 
constituted by this by the current Miller circuit which consists of PMOS transistors 
P72 and P73 and NMOS transistors N71 and N72 is outputted to an inverter IV71 
from a node ND 72. 

[0014] Drawing 13 is the circuit diagram showing the example of composition of 
the small-size width-of-face transfer circuit which divided the supply voltage by 
the side of a driver circuit into two lines, 3V system and IV system. Unlike the 
circuit of drawing 10 , this circuit divides supply voltage into two lines, 3V system 
and IV system. The gate of the PMOS transistor P81 which usually took 3V and 
grounding level for the signal amplitude, and used the supply voltage of IV system 
only at the time of a transfer, and the NMOS transistor N81, It is the circuit sets it 
as IV and grounding level with the CMOS inverter type buffer 8 which comes to 
connect drains, and transmits, and it was made to reconfigure to 3V in the 
receiver circuit 3. 
[0015] 

[Problem(s) to be Solved by the Invention] Although the circuit of drawing 11 has 
a^qjjjck transfer rate, it has_a pro blem of the-two wiring as the data line being 
r equired , and getting impudent in increase of the number of the wiring in a chip 
accompanymg-targe-seafe-izrng of LSI. MoreoVeTTinerease^fTJOWe^^ 
is caused from it being in an ON state in DC during a data transfer period. 
[0ttt6]-Simiteify-,^ , with data, since it is in an ON state 

during a data transfer period, it causes increase of power consumption. 
[0017] Moreover, in the circuit of drawing 13 . when transfer level is IV, the 
penetration current of the receiver circuit 3 occurs. Moreover, the gate voltage of 
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the NMOS transistor N31 is low, drive capacity is small, and a problem is in 
rapidity. 

[0018] this invention is made in view of this situation, and it is to offer the signal 
transfer circuit which can reduce the power consumption of LSI, the purpose being 
able to reduce the power consumption and signal delay resulting from wiring of 
the interblock transfer in an LSI chip, and maintaining rapidity. 
[0019] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the signal transfer circuit of this invention The driver circuit set up and outputted 
to the level of the 1st power supply potential or the 2nd power supply potential 
according to the signal level which should be transmitted, The transfer amplitude- 
conversion circuit which changes and outputs the output signal of the above- 
mentioned driver circuit to the level of the 3rd power supply potential or the 4th 
power supply potential according to the level, The voltage drop circuit where it 
connects in series between the 1st power supply potential and the 2nd power 
supply potential, and only predetermined potential drops the 1st power supply 
potential or the 2nd power supply potential, It has the receiver circuit which has 
the buffer circuit which sets up and outputs the output signal of the above- 
mentioned transfer amplitude-conversion circuit to the level of the potential to 
which only predetermined potential descended and the 2nd power supply 
potential, or the 1st power supply potential. The potential difference of the power 
supply potential of the above 3rd and the 4th power supply potential is set up 
smaller than the potential difference of the 1st power supply potential and the 2nd 
power supply potential. 

[0020] The above-mentioned voltage drop circuit is constituted for the signal 
transfer circuit of this invention by the source follower of an MOS transistor, 
moreover, the buffer circuit of the above-mentioned receiver circuit It is 
constituted by the CMOS circuit which' connected the PMOS transistor and the 
NMOS transistor in series between a voltage drop circuit, the 2nd power supply 
potential, or the 1st power supply potential. The power supply potential of the 
above 3rd is set up more than the potential which deducted a part for the 
threshold of the threshold of the MOS transistor of the above-mentioned voltage 
drop circuit, and the PMOS transistor of the above-mentioned buffer circuit from 
the 1st power supply potential at least. The power supply potential of the above 
4th is set at least below to the sum total potential of the threshold of the MOS 
transistor of the above-mentioned voltage drop circuit, and the threshold of the 
NMOS transistor of the above-mentioned buffer circuit. 

[0021] Moreover, the power supply potential of the above 4th is higher than the 
power supply potential of the above 2nd, and the signal transfer circuit of this 
invention is set up. 

[0022] Moreover, the signal transfer circuit of this invention is connected to an 
operational amplifier and the 1st or 2nd power supply potential. It has the source 
follower of the MOS transistor of the above-mentioned voltage drop circuit, and a 
polar equal MOS transistor. The voltage which made the amount of [ of the MOS 
transistor concerned ] threshold descend from the 1st or 2nd power supply 
potential at least is generated. The voltage generating circuit of the above- 
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mentioned operational amplifier supplied to the force much more, The gate is 
connected to the output of the above-mentioned operational amplifier, and the 
source is connected to the 1st or 2nd power supply potential. An MOS transistor 
equal to the polarity of the MOS transistor connected with the above-mentioned 
voltage drop circuit of the above-mentioned buffer circuit where the drain was 
connected to the other inputs of the above-mentioned operational amplifier 
through the resistance element, The 3rd power supply potential generating circuit 
which consists of a current source which supplies predetermined current to the 
above-mentioned resistance element, Connect with an operational amplifier and 
the 2nd or 1st power supply potential, and it has the source follower of the MOS 
transistor of the above-mentioned voltage drop circuit, and a polar equal MOS 
transistor. The voltage equivalent to the total value of the threshold of an MOS 
transistor equal to the polarity of the MOS transistor connected with the above- 
mentioned voltage drop circuit of the threshold of the MOS transistor concerned 
and the above-mentioned buffer circuit at least is generated. The voltage 
generating circuit of the above-mentioned operational amplifier supplied to the 
force much more, The gate is connected to the output of the above-mentioned 
operational amplifier, and the source is connected to the 2nd or 1st power supply 
potential. An MOS transistor equal to the polarity of the MOS transistor connected 
with the above-mentioned voltage drop circuit of the above-mentioned buffer 
circuit where the drain was connected to the other inputs of the above-mentioned 
operational amplifier through the resistance element, It has the 4th power supply 
potential generating circuit which consists of a current source which supplies 
predetermined current to the above-mentioned resistance element. 
[0023] 

[Function] According to this invention, the signal which should be transmitted is 
set as the level of the 1st power supply potential or the 2nd power supply 
potential by the drive circuit according to the level, and is outputted to a transfer 
amplitude-conversion circuit. In a transfer amplitude-conversion circuit, the level 
of the output signal of a driver circuit is changed into the level of the 3rd power 
supply potential or the 4th power supply potential according to the input level, and 
spreads to transfer wiring. The potential difference of the 3rd power supply 
potential and the 4th power supply potential which are the transfer level at this 
time is set up smaller than the potential difference of the 1st power supply 
potential and the 2nd power supply potential, and a small-size width-of-face 
transfer is performed. Therefore, power consumption is reduced. The signal by 
which transfer wiring was spread is inputted into a receiver circuit, and is set as 
the level of the potential to which only predetermined potential descended 
according to the input level and the 2nd power supply potential, or the 1st power 
supply potential. 

[0024] According to this invention, a voltage drop circuit is constituted by the 
source follower of an MOS transistor, moreover, the buffer circuit of a receiver 
circuit It is constituted by the CMOS circuit which connected the PMOS transistor 
and the NMOS transistor in series between a voltage drop circuit, the 2nd power 
supply potential, or the 1st power supply potential. The 3rd power supply potential 
is set up more than the potential which deducted a part for the threshold of the 
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threshold of the MOS transistor of a voltage drop circuit, and the PMOS transistor 
of a buffer circuit from the 1st power supply potential at least. Holding high-speed 
operation by setting the 4th power supply potential at least below to the sum total 
potential of the threshold of the MOS transistor of a voltage drop circuit, and the 
threshold of the NMOS transistor of the above-mentioned buffer circuit, generating 
of penetration current is prevented and power consumption is reduced. 
[0025] Moreover, according to this invention, the source follower of the MOS 
transistor of a voltage drop circuit and a polar equal MOS transistor is prepared in 
the voltage generating circuit of the 3rd and 4th power supply potential generating 
circuits, and since the voltage which serves as criteria based on this is generated, 
a part for the element change by the process variation of a receiver circuit, 
temperature change, etc. is absorbed. 
[0026] 

[Example] Drawing 1 is the circuit diagram showing one example of the signal 
transfer circuit concerning this invention, and the same component as drawing 9 
which shows the conventional example is expressed with the same sign. That is, 
for a receiver circuit and 10, a transfer amplitude-conversion circuit and VCC are 
[ 2 / a drive circuit and 3A ] supply voltage (for example, 3.3V) and VH. Virtual 
supply voltage (for example, 1.5V) and VL Virtual grounding voltage (for example, 
0.5V) is shown, respectively. 

[0027] It is constituted by the PMOS transistors P31-P33 and the NMOS 
transistors N31-N34, and receiver circuit 3A is the virtual supply voltage VH. Level 
or virtual grounding potential VL It changes into the original supply voltage VCC 
level and grounding GND level in response to the transfer signal by which the 
wiring in a chip was spread with level. The gate and the drains of the PMOS 
transistor P31 and the NMOS transistor N31 are connected, a CMOS inverter type 
input-stage buffer is constituted, the gate and the drains of the PMOS transistor 
P33 and the NMOS transistor N33 are connected, and the CMOS inverter type 
output-stage buffer is constituted. 

[0028] Between the sources of the PMOS transistor P31 and the supply lines of 
supply voltage VCC which constitute an input-stage buffer, the NMOS transistor 
N32 as a voltage drop circuit constituted by the so-called source-follower type to 
which the gate and the drain were connected is connected in series. Specifically, 
the source of the NMOS transistor N32 is connected to the source of the PMOS 
transistor P31, and the connection middle point of a drain and the gate is 
connected to the supply line of supply voltage VCC. Thereby, the potential of the 
node NDSI by the side of the source of the PMOS transistor P31 is held at {VCC- 
VthNB}. Here, VthNB shows the threshold voltage containing a changed part by 
the substrate bias effect of the NMOS transistor N32. 

[0029] Moreover, the connection middle point of the gates of the PMOS transistor 
P31 which constitutes the input node ND 31 of an input-stage buffer, and the 
NMOS transistor N31 is connected to the end of the wiring WR1 in a chip. And the 
connection middle point of the drains of the PMOS transistor P31 which constitutes 
the output node ND 32 of an input-stage buffer, and the NMOS transistor N31 is 
connected to the connection middle point of the gates of the PMOS transistor P33 
which constitutes the input node ND 33 of an output-stage buffer through the 
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NMOS transistor N34, and the NMOS transistor N33. The gate of the NMOS 
transistor N34 is connected to the supply line of supply voltage VCC. Moreover, 
the PMOS transistor P32 as a level shift circuit is connected between the 
connection middle point ND 35 of the NMOS transistor N34 and a node ND 33, and 
the supply line of supply voltage VCC. The gate of the PMOS transistor P32 is 
connected to the connection middle point of the drains of the PMOS transistor P33 
which constitutes the output node ND 34 of an output-stage buffer, and the NMOS 
transistor N33. . 

[0030] The transfer amplitude-conversion circuit 10 is the virtual supply voltage 
VH. A supply line and virtual grounding voltage VL It is constituted by the PMOS 
transistor P101 and the NMOS transistor N101 which constitute the CMOS inverter 
connected between supply lines, the output signal level of the driver circuit 2 set 
as supply voltage VCC level or grounding level is received, and it is the virtual 
grounding voltage VL Level or virtual supply voltage VH It changes into level and 
the wiring WR1 in a chip is made to spread. 

[0031] The connection middle point of the gates of the PMOS transistor P101 
which constitutes the input node ND 101 of the transfer amplitude-conversion 
circuit 10, and the NMOS transistor N101 is connected to the output node ND 21 of 
a driver circuit 2. Moreover, the connection middle point of the drains of the PMOS 
transistor P101 which constitutes the output node ND 102 of the transfer 
amplitude-conversion circuit 10, and the NMOS transistor N101 is connected to the 
other end side of the wiring WR1 in a chip. 

[0032] Virtual supply voltage VH supplied to the transfer amplitude-conversion 
circuit 10 And virtual grounding voltage VL It is set up so that a relation as shown 
below may be satisfied to supply voltage VCC and Grounding GND (0V). 
VCC-GND>VH-VL -- (1) 

[0033] Furthermore, virtual supply voltage VH And virtual grounding voltage VL It 
is set as the value with which are satisfied of the next relation, generating of the 
penetration current of the input-stage buffer of receiver circuit 3A is suppressed, 
the sensitivity of receiver circuit 3A is raised, and rapidity is maintained. 
VH >VCC-VthNB -|VthP | - (2) 
VL <VthN -- (3) 

Here, VthNB is the threshold voltage and VthP containing a changed part by the 
substrate bias effect of the PMOS transistor P32 of receiver circuit 3A. The 
threshold voltage of the PMOS transistor P31 of receiver circuit 3A, and VthN The 
threshold voltage (for example, 0.7V) of the PMOS transistor P31 of receiver 
circuit 3A is shown, respectively. At this example, it is set as 3.3V, the virtual 
supply voltage VH is set as 1.5V, and supply voltage VCC is the virtual grounding 
voltage VL It is set as 0.5V. 

[0034] And the power consumption accompanying a transfer serves as {Cw (VH- 
VL) and VCC-f}, and is sharply reduced by conversion to the small-size width of 
face of a transfer amplitude by the transfer amplitude-conversion circuit 10 with 
(VH-VL) of the conventional power consumption / VCC. Moreover, although we are 
anxious about the fall of a working speed in connection with having made the 
signal amplitude small It is driving with the logic amplitude of a VCC system, and a 
driver circuit 2 is sufficient mutual conductance gm. It is obtained. Virtual 
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grounding voltage VL By having set it as 0.5V which are a high, the source 
potential (0V), i.e., the grounding potential, of the NMOS transistor N31 of 
receiver circuit 3A, value [ of an input-stage buffer ] Since the sensitivity of 
sufficient receiver circuit 3A can be obtained, the fall of a working speed is not 
caused. The same is said of the virtual supply voltage VH. 
[0035] Drawing 2 is the virtual grounding voltage VL to the source of the NMOS 
transistor N101 of the transfer amplitude-conversion circuit 10. It is the block 
diagram showing an example of the virtual grounding voltage generating circuit 
110 to supply. As the virtual grounding voltage generating circuit 110 is shown in 
drawing 2 , the general threshold voltage VthN of the NMOS transistor Nlll, a 
resistance element Rill, and an NMOS transistor For example, the source 111 of 
a constant voltage and constant current II which supply 0.7V It is a constant 
voltage VthN to the constant current source 112 to supply and a reversal input (-). 
It is supplied. Feedback voltage is supplied to a noninverting input (+), and the 
output is constituted by the operational amplifier 113 connected to the gate of the 
NMOS transistor Nlll. Moreover, the source of the NMOS transistor Nlll is 
grounded, and a drain is minded resistance-element Rill and connected to the 
noninverting input (+) of an operational amplifier, and the connection middle point 
of a constant current source 112. 

[0036] In this circuit, it is a constant current II. By flowing to a resistance 
element Rill, it becomes equivalent to the source of a constant voltage shown by 
(Rill and II, 0.2V [ for example, ]) existing, and is the virtual grounding voltage 
VL. It becomes a value as shown by the following formula. 
VL =VthN - (Rill and II) - (4) 

Therefore, virtual grounding voltage VL Threshold voltage VthN In between, the 
next relation is realized. 
VL <VthN - (5) 

That is, the same relation as the above-mentioned (3) formula changes, and it is 
the **** virtual grounding voltage VL It is generated and the source of the NMOS 
transistor N101 of the transfer amplitude-conversion circuit 10 is supplied. 
[0037] Drawing 3 is the circuit diagram showing the concrete example of 
composition of the virtual grounding voltage generating circuit of drawing 2 . This 
circuit is constituted by the PMOS transistors P111-P116, the NMOS transistors 
N111-N114, resistance elements R111-R113, and capacitors Clll and C112 as 
shown in drawing 3 . 

[0038] The source of the PMOS transistors Pill, P112, and P114 is connected to 
the supply line of supply voltage VCC, and the source of the PMOS transistor 113 
is connected to the supply line of supply voltage VCC through the resistance 
element R113. The gates of these PMOS transistors P111-P114 are connected, the 
gate of the^PMOS transistor 114 is connected to a drain, and the connection 
middle point is grounded through the resistance element R112 with large 
resistance. Thus, the connected PMOS transistors P111-P114 constitute a current 
source, and are constant currents II from the drain of the PMOS transistor Pill. 
Supply is performed. 

[0039] Moreover, the operational amplifier 113 is constituted by the PMOS 
transistors P115 and P116 and the NMOS transistors N112 and N113. The source 
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of the PMOS transistor PI 15,1 16 is connected to the drain of the PMOS transistor 
P112, and the source of the NMOS transistors N112 and N113 is grounded. And 
the drains of the PMOS transistor PI 15 and the NMOS transistor N112 are 
connected, the drains of the PMOS transistor P116 and the NMOS transistor N113 
are connected, and the connection middle point is connected to the gate of the 
NMOS transistor ill. The drain of the NMOS transistor 112 is connected to the 
NMOS transistor 112 and the gate of N113. The gate of the PMOS transistor P115 
which constitutes the noninverting input (+) of an operational amplifier 113 is 
connected to the drain of the PMOS transistor Pill, and the end of a resistance 
element Rill, and the capacitor Clll is connected in parallel with a resistance 
element Rill. The gate of the PMOS transistor PI 16 which constitutes the 
reversal input (-) of an operational amplifier is connected to the drain of the NMOS 
transistor N114 constituted by the drain and source follower of the PMOS 
transistor P113, and the connection middle point of the gate, and the source of the 
NMOS transistor N114 is grounded. Moreover, between the gate of the PMOS 
transistor PI 16, and grounding, the capacitor CI 12 for noise absorption is 
connected. 

[0040] Voltage VthN which passes minute current to the drain side of the PMOS 
transistor P113 in this circuit by the current Miller circuit constituted by the PMOS 
transistors PI 14 and PI 13, and is equivalent to the threshold voltage of the NMOS 
transistor N 114 at the gate side of the PMOS transistor PI 16 It is made to 
generate. 

[0041] Drawing 4 is the virtual supply voltage VH to the source of the PMOS 
transistor P101 of the transfer amplitude-conversion circuit 10. It is the block 
diagram showing an example of the virtual supply voltage generating circuit 120 
to supply. Voltage {VCC-VthNB-|VthP |} is supplied to the NMOS transistor N121 
connected to the source follower, the PMOS transistor P121,122, a resistance 
element R121, capacitors C121 and C122, a constant current source 121,122, and 
a reversal input (-), feedback voltage is supplied to a noninverting input (+), and 
the virtual supply voltage generating circuit 120 is constituted by the operational 
amplifier 123 by which the output was connected to the gate of the PMOS 
transistor P122, as shown in drawing 4 . Moreover, the source of the PMOS 
transistor P122 is connected to the supply line of supply voltage VCC, and a drain 
is minded resistance-element R121 and connected to the noninverting input (+) of 
an operational amplifier 123, and the connection middle point of a constant 
current source 122. The gate of the NMOS transistor N121 and the connection 
middle point of a drain are connected to the supply line of supply voltage VCC, and 
the source is connected to the source of the PMOS transistor P121. Moreover, the 
drain of the PMOS transistor P121 is connected with the gate, and the connection 
middle point is connected to the reversal input (-) of an operational amplifier. 
[0042] the threshold voltage VthNB which a constant current source 121 supplies 
deltal for minute current, and contains a changed part by the substrate bias effect 
of the NMOS transistor N1212 in the drain side of the PMOS transistor P121 from 
supply voltage VCC in this circuit, and threshold voltage VthP of the PMOS 
transistor P121 only - the dropped voltage is supplied and the reversal input (-) 
of an operational amplifier 123 is supplied 
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[0043] Moreover, in this circuit, it is a constant current 12. By flowing to a 
resistance element R121, it becomes equivalent to the source of a constant 
voltage shown by (R121 and 12) existing, and is the virtual supply voltage VH. It 
becomes a value as shown by the following formula. 
VH =VCC-VthNB -|VthP |+ (R121 and 12) -- (6) 

Therefore, virtual supply voltage VH It is generated so that a relation may be 
realized. 

VH >VCC-VthNB -|VthP | - (7) 

That is, the same relation as the above-mentioned (2) formula changes, and it is 
the **** virtual supply voltage VH. It is generated and the source of the PMOS 
transistor P101 of the transfer amplitude-conversion circuit 10 is supplied. 
[0044] Drawing 5 is the circuit diagram showing the concrete example of 
composition of the virtual supply voltage generating circuit of drawing 4 . This 
circuit is constituted by the PMOS transistors P121-P124, the NMOS transistors 
N121-N127, resistance elements R121-R123, and capacitors C121 and C122 as 
shown in drawing 5 . This circuit has composition which made polarity of the 
circuit of drawing 3 reverse, and since the function was explained using drawing 
4 , it explains the connection relation of an important section here. 
[0045] The source of the NMOS transistors N122, P123, and P125 is connected to 
Grounding GND, and the source of the NMOS transistor 124 is connected to 
Grounding GND through the resistance element R123. The gates of these NMOS 
transistors N122-N125 are connected, the gate of the NMOS transistor 125 is 
connected to a drain, and the connection middle point is connected to the supply 
line of supply voltage VCC through the resistance element R122. Thus, the 
connected PMOS transistors N122-N125 constitute a current source, and are 
constant currents 12 from the drain of the PMOS transistor P122. Supply is 
performed. 

[0046] The operational amplifier 123 consists of an NMOS transistor 126, N127, 
and PMOS transistors P123 and P124. The gate of the NMOS transistor N126 which 
constitutes the noninverting input (+) of an operational amplifier 123 is connected 
to the drain of the PMOS transistor P122, and the end of a resistance element 
R121, and the capacitor CI 11 is connected in parallel with a resistance element 
R121. The gate of the NMOS transistor P127 which constitutes the reversal input 
(-) of an operational amplifier is connected to the gate and the drain of the PMOS 
transistor P121. 

[0047] Next, operation by the above-mentioned composition is explained, 
referring to the timing chart of drawing 6 . The level is reversed with a driver 
circuit 2, and the signal SO which should be sent out to wiring WR1 is outputted to 
the transfer amplitude-conversion circuit 10 from a node ND 21 on VCC level or 
grounding level. In the transfer amplitude-conversion circuit 10, the signal of VCC 
level is the virtual grounding voltage VL. It is changed into level and the signal of 
grounding level is the virtual supply voltage VH. It is changed into level and 
spread to wiring WR1. That is, the signal by the driver circuit 2 is changed into the 
small-size width-of-face signal which takes the middle level of supply voltage VCC 
and grounding, and is sent out to wiring WR1. And by conversion to the small-size 
width of face of a transfer amplitude by this transfer amplitude-conversion circuit 
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10, the power consumption accompanying a transfer serves as {Cw (VH-VL) and 
VCC-f}, and is sharply reduced by about (VH-VL) of the conventional power 
consumption / VCC, 1 / three to 1/4. 

[0048] The signal spread to wiring WR1 is impressed to the gate of the PMOS 
transistor 31 of the receiver circuit 3, and the NMOS transistor N31. A signal is the 
virtual supply voltage VH. When it is spread on level and impressed by the gate of 
a transistor, the NMOS transistor N31 will be in an ON state, and the PMOS 
transistor P31 will be in an OFF state. At this time, the potential by the side of the 
source of the PMOS transistor P31 it holds on the level which descended by VthNB 
from supply voltage VCC with the NMOS transistor N32 of a source follower -- 
having -- **** - virtual supply voltage VH It is completely held at an OFF state 
from being set as voltage only with (R121 and 12). [ higher than the voltage which 
lengthened threshold voltage |VthP | of the PMOS transistor P31 from the source 
potential {VCC-VthNB} of the PMOS transistor P31 ] Consequently, penetration 
current does not flow. 

[0049] Therefore, the signal level spread to wiring WR1 is the virtual supply 
voltage VH. When it is level, the signal of grounding level is outputted from the 
output node of the input-stage buffer of receiver circuit 3A. The signal of this 
grounding level is inputted into the gate of the PMOS transistor P33 of an output- 
stage buffer, and the NMOS transistor N33 through the NMOS transistor N34 as 
the transfer gate. Consequently, the PMOS transistor P33 is held at an ON state, 
and since the NMOS transistor N33 is held at an OFF state, the signal of supply 
voltage VCC level is outputted from the output node ND 34. Since this output 
signal is supplied also to the gate of the PMOS transistor P32 of a level shift 
circuit, the PMOS transistor P32 is held at an OFF state, and the level of a node ND 
35 is held at grounding level. 

[0050] On the other hand, a signal is the virtual grounding voltage VL. When it is 
spread on level and impressed by the gate of a transistor, the NMOS transistor 
N31 will be in an OFF state, and the PMOS transistor P31 will be in an ON state, 
this - the time - PMOS - a transistor - P - 31 - the source -- a side -- 
potential - a source follower - NMOS - a transistor -- N -- 32 -- supply voltage - 

- VCC - from - VthNB -- a part - only -- having descended - level - holding -- 
having - **** - things - ** -- a receiver -- a circuit - three -- A - an input 
stage - a buffer -- an output - a node -- ND - 32 - from - {-- VCC-VthNB 

- | - VthP -- The signal of this {VCC-VthNB-|VthP |> level is inputted into the gate 
of the PMOS transistor P33 of an output-stage buffer, and the NMOS transistor 
N33 through the NMOS transistor N34 as the transfer gate. Consequently, the 
PMOS transistor P33 is held at an OFF state, and since the NMOS transistor N33 is 
held at an ON state, the signal of grounding level is outputted from the output 
node ND 34. Since this output signal is supplied also to the gate of the PMOS 
transistor P32 of a level shift circuit, the PMOS transistor P32 is held at an ON 
state, the level of a node ND 35 comes to be held at supply voltage VCC level, and 
the signal output of the grounding level from an output-stage buffer is stabilized, 
and it is performed. 

[0051] In addition, since this signal transfer circuit will pass four CMOS inverters 
from a driver circuit 2 to the output of receiver circuit 3A, the input signal level to 
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a driver circuit 2 and the output signal of the output-stage buffer of receiver circuit 
3A serve as this level. 

[0052] The driver circuit 2 which according to this example is made to reverse 
input signal level, and is set up and outputted to supply voltage VCC level and 
grounding level as explained above, Virtual supply voltage VH which {VCC- 
GND>VH-VL} Makes it come to be reversed of the output signal of a driver circuit 
2 and which satisfies a relation Level and virtual grounding voltage VLThe transfer 
amplitude-conversion circuit 10 which sets as level and the wiring WR1 in a chip is 
made to spread, Only the threshold voltage VthNB is dropped from supply voltage 
VCC. as an input buffer Receiver circuit 3A equipped with the NMOS transistor N32 
as a voltage drop circuit which makes the source potential of the PMOS transistor 
P31 which constitutes a ** CMOS inverter hold to {VCC-VthNB} is prepared. 
Virtual supply voltage VH Level is set up more highly than the voltage which 
lengthened threshold voltage |VthP | of the PMOS transistor P31 from the source 
potential {VCC-VthNB} of the PMOS transistor P31. Virtual grounding voltage VL 
Since level was set up more highly than grounding level, one is sufficient as the 
wiring in a chip, and it can reduce the power consumption of LSI, it being able to 
reduce the power consumption and signal delay resulting from wiring of the 
interblock transfer in an LSI chip, and maintaining rapidity. Moreover, generating 
of the penetration current in the so-called receiver circuit 3A can be prevented, 
and from what the so-called small-size width-of-face transfer of IMOMARI-off is [ a 
thing ] realizable, it reaches portable AV and is suitable for a multimedia device 
etc. 

[0053] Furthermore, virtual supply voltage VH And virtual grounding voltage VL 
The source follower of the NMOS transistor N32 of a voltage drop circuit and the 
polar equal NMOS transistors N121 and N114 is prepared in the voltage generating 
circuit of a generating circuit, since the voltage which serves as criteria based on 
this is generated, a part for the element change by the process variation of a 
receiver circuit, temperature change, etc. can be absorbed, and a stable signal 
transfer can be realized. 

[0054] Moreover, in this example, although the CMOS inverter type thing was 
explained to the example, the composition of the transfer amplitude-conversion 
circuit 10 As shown in drawing 7 instead of what is limited to this, it is the virtual 
supply voltage VH. A supply line and virtual grounding voltage VL Two NMOS 
transistors N101 and N102 are connected in series between supply lines. The 
output signal of a driver circuit 2 is supplied to the gate of the NMOS transistor 
N102. The so-called push pull type transfer amplitude-conversion circuit 10A which 
supplied the output signal of a driver circuit 2 to the gate of the NMOS transistor 
N101 through the inverter IV101 is applicable. The effect mentioned above and 
the same effect can be acquired also by this composition. 

[0055] Moreover, although this example explained to the example the composition 
which formed the NMOS transistor N34 as the transfer gate in receiver circuit 3A, 
the effect mentioned above even if it was the composition of not preparing the 
transfer gate as shown in drawing 8 , and the same effect can be acquired. 
[0056] Moreover, although this example explained the example which established 
the voltage drop circuit in the supply voltage VCC side of the input-stage buffer of 
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a receiver circuit, it cannot be overemphasized that this invention can also apply 

the composition prepared in the earth side. 

[0057] 

[Effect of the Invention] According to this example, as explained above, one is 
sufficient as the wiring in a chip, and it can reduce the power consumption of LSI, 
it being able to reduce the power consumption and signal delay resulting from 
wiring of the interblock transfer in an LSI chip, and maintaining rapidity. 
[0058] Moreover, the source follower of the MOS transistor of a voltage drop 
circuit and a polar equal MOS transistor is prepared in the voltage generating 
circuit of the 3rd and 4th power supply potential generating circuits, since the 
voltage which serves as criteria based on this is generated, a part for the element 
change by the process variation of a receiver circuit, temperature change, etc. can 
be absorbed, and a stable signal transfer can be realized. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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